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SUBJECT + Trip ieport ef Viaid to Wright-Fattorson
Air Force Base, Ohde

1. On 12 and 13 Hay 1960, | visdted Wright-FPatterson 25X1
AF3 to discuss the gensral aspeets of asrcelasticity and its influence
on performance, stability, and eentrol of high performanse aireraft.
Discussicns were held with| lof the Asromechanical 3ranch
and | Jof the Flight Dynsmics Sranch of the Flight Cemtrols
Laboratory -

2. mhmmymmammwwmm@cnwmg
the effests of sercelastieity. 3y eonsidering only the steady state
cmumotfugm,amwmmenamwmm«w
of performance and flight characteristics of an elastic airplane using
a rizid body as the base. This methed uses a rigid wind tumnsl model
with sufficient pressure m%mmnmmmmm
pattemn over the entire surfacs. O(nes this pressure distribution is
Mammmtmnmwmummm
distribution over the deformed wing. Altbough this pressure patiem
ugnmtmammgmuismtmmwmm
measure or caleulste the magnitude of deflectiom. A method of methemxtics
um'mm@m;owmﬁw&mwmwoftmm«m

used to revise the rigid body performance estimstions and to caloulate
the supersonic stability snd comtrel derivatives. Gooad correlation
exists between theory and wind tunnel tests.

. The thermolastis effects present another set of bssic problems
amimmmwmmmnwmmm. Again theory anmd
wind tunnel results are in fair agreemsat. However, the thermal transients
are not included in the studies to date. Also, mot enough study has been
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done as yst to estimate thw effects of "greep” or “thermal fatigue.®

It may be necessary to replace parts ami/or the entire vehicle after

a given amount of time/heat usage. Although the heating is a function
of Mach mmber, the overall prcblem of aerc and thermal elasticity

is not necessarily worst at high Mach. The lift curve slops and
dynsmic pressurs are important variables, both decreasing at higher
altitudes, where generally the higher Mach mumbers are experienced.
¥ind tunnel studies also show that the supersonic stabllity derivatives
do not change asppreciably with Maeh.

4. Estimetion of the flutter charssteristics under the influences
of supersonic flight and thermal effects is not as well in hand as the
deformation ostimation of statie flight., It is possible to estimale
a flutter boundary when plotting dynamic pressure divided by a stiff-
ness fastor vs Mach mmber. The estimstion of the airplane characteristics
using the same parameters is not satisfsstorily done. ‘enerally, this
latter estimation can be made withinm 107, The aireraft labs require &
safsty factor of 30%, thus providing a 20% pad. However, in flutter
estimations the thermal gradieats, creep, thermal aging, axd the ehange
in elastic coefficients with heat must be taken into account. Teo date,
no satisfactory method has been devised to saccaumt for these facters.
The flutter determination is dems through a lengthy flight test evaluation.

5. It is imperstive, however, that securate flutter imvestigations
be made to determine ths vibretion nodal peints in order to suitably
leocate the sutopilot plek-ups. Unfortwsately, these nodal points shift
with Mech mumber, thus greatly complisating the autopilot installation.
Considerstion is now being given to leesting a series of pick-ups at
ithe individual nodal points and programming the autopilot to receive
informatien as a funetion of Mash. No opinton would be expressed on
the recomendation of linear vs adaptive autopilois.

6. A short visit was also made to the B-70 project offise. Very
littls sercelastic information is available at this time. Although a
major wind tunnel effort is scheduled, very littls of the program has
been done. The only eonclusive test asccomplished so far determined that
the mathematical estimation of ths elastic affeots en ths rudder was
conservative. ilence, a redesizn to provide additiomal directicmal
stability was necsssary. This redeaign will probably result ln increased
aerodynemic drag, increased weight, and increased system camplexity.

7. The many laboratories and facilities at Wright-FPatterson enjoy
the enviable position of being & collestion agensy of the latest infor-
mation on the research programs of all types. In sddition, smech basio
resoarch and applied tecnniques testing {s being dems "in house." It
is strongly recommended that the contractors om the programs establish
sultable liaison with these labs (possibly threugh[  |'s office
for cover, if necessary) and maintain a working relatiomship there in
order to take full sdvantage of the vast amount of knoewledge that 1s
avallable for the asking. '
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